The treatment of the various affections of the labyrinth, and more especially that of the purulent invasions of this small space, has not, up to this time, been placed upon any permanent hasis. The difficulties of differential diagnosis, and the fact that we know that many cases of purulent labyrinthitis recover spontaneously, even where a part or whole of the labyrinthine capsule becomes necrosed, lead to a wider divergence of opinion regarding the exact indications for operative interference. On the other hand, we must admit that there are cases where it is possible to save life by timely operative pro-' cedure. In the present state of our knowledge it would seem that at least a moderate degree of conservatism should nile the action of the surgeon, except in cases that already show the infection to have passed through the labyrinthine spaces into the meninges.
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In the preparation of this short paper the writer has before him histories of thirty-six cases of the various types of labyrinthine invasions. Twenty-six of these cases have already been published, the types varying from the destructive lesions of parotiditis and tertiary syphilis to those of acute diffuse labyrinthitis. Out of the thirty-six cases there were fourteen operations upon the labyrinth, seven of which were for the removal of the extensive necrosis or sequestra in patients who had long since passed the acute stage of the disease. This leaves a record of seven operations for more or less acute labyrinthitis. There were five fatalities. One of the fatal 'Read at the annual meeting of the Medical Society of the State of New York at Saratoga Springs, Ma) ' 16,1916. cases occurred in my own practice from the rupture of a temporosphenoidal abscess and meningitis two months subsequent to the labyrinth operation. This patient might have been saved had he shown any symptoms, barring headache, of the large brain abscess from which he suffered. In two of. the fatal cases no operation upon the labyrinth was performed. One of these cases was drained through the cisterna magna, and the other was rapidly fatal, and no operation was attempted. In one case, which recovered, a thrombus in the jugular bulb developed as the result of an accidental puncture while removing the necrosed promonotory. Two others had accompanying brain abscesses.
Primarily, it may be stated that the indications for operation depend upon the type of labyrinthine involvement. Nonsuppurative cases resulting from parotiditis, hemorrhage or other effusions, and epidemic cerebrospinal meningitis, should never be subjected to operation. The labyrinth should not be operated upon in cases of serous labyrinthitis, and herein lies one of the difficulties with which we have to contend-namely, the differential diagnosis between certain cases of serous labyrinthitis and purulent labyrinthitis. In both, the destrudion of the cochlea and the static labyrinth may be complete and p~rmanent, and we are without positive differential data, harring our knowledge of the probable cause in each individual case. Complete destruction of function, however, is less likely in the serous cases. Whenever any doubt exists as to whether the case is purulent or serous in character, the patient should be given the benefit of the doubt and the operation delayed, pending further developments.
Regarding tl;1e indications for the labyrinth operation in acute diffuse labyrinthitis there is bound to be a wide variance in opinion. Its development in chronic suppurative cases seems to be more gradual, and these cases offer more hope of becoming circumscribed, and hence they are less likely to develop meningeal complications. The seven cases of necrosis or sequestra above reported seem to be confirmatory of this opinion, for they were all cases of chronic suppurative otitis media. On the other hand, it is well known that in acute diffuse purulent labyrinthitis accompanying acute purulent otitis media the infection usually extends rapidly to the meninges, and in these cases early surgical measures seem to be justified. Even though meningeal symptoms have already appeared, a complete labyrinth operation should be done, together with the establishment of drainage of the meninges at, or near, the internal auditory canal. This operation, together with the drainage of the meninges, has proven effective in a limited proportion of cases of labyrinthine involvement with meningeal complications. It would seem that the recoveries are due to the more or less localized character of the meningitis, hence the meningeal drainage would seem to be a more important factor than the operation upon the labyrinth.
I am indebted to Dr. C. ]. Imperatori for the following history of recovery from an undoubted meningeal involvement as a result of purulent labyrinthitis. This case, however, occurred in a patient who had suff~red from chronic purulent otitis media for many years.
Miss M. P., aged thirty-nine years. Past History.-Had mostly all diseases of childhood. Measles when twelve years old, which left her with an otitis media purulenta chronica left; otherwise her past history is negative.
Family History.-In so far as present condition is concerned is negative.
Present History.-Three weeks ago began to have severe headaches, mostly frontal and occipital, and noticed as her headaches increased in severity the amount of urine passed lessened, so that on May 4, 1915, when she entered th'e Park Hospital, she was passing but a few ounces of urine. She was entered in the medical ward, and tentatively considered a case of beginning uremia. At this time she was in a more or less stuporous condition, refusing to answer questions regarding her past history, and always rambling off on some irrelevant subject. -She had some rigidity at the back of the neck, and lumbar puncture was done, and because of the variety of ,bacteria within the spinal fluid the pathologist remarked that the fluid seemed to come from one suffering from otitic meningitis. At this, one of the internes said he remembered she had a foul smelling discharge from her ear. On May 6th, Dr. Imperatori was asked to see her. Examination showed the patient lying in a stupor, from which she could be aroused and would answer questions fairly intelligently. There was ecided cervical opisthotonos, but no Kernig, no Babinski, no Gordon nor Oppenheim. The other reflexes were decidedly suppressed, and there was a rotatory nystagmus to the right. She was tender over.the left mastoid, and she had a very offensive discharge from the exetrnal auditory canal. There was some granulations at the bottom of the canal. but no drum or ossicles could be made out. Functional testing of the right side showed an active labyrinth. Caloric reaction within twenty seconds with water at 65 degrees Fahrenheit. Syringing the left side with water at 50 degrees produced no reaction within eight minutes. With a noise apparatus in the right ear there was no response to the voice, tuning forks or whistle. With a 256c tuning fork the patient lateralized to the right sidethat is, her sound side. The eye grounds showed some paleness of the nerve vessels, with a slight atrophy of the nerve. Motility of the eyes was normal. The examination of the spinal fluid showed two hundred and fifty cells, and the variety of the bacteria being so numerous that the pathologist could not make a report from a smear diagnosis. Culturely he was able to recover streptococcus from the fluid. Operation was advised, but the family refused permission. On May 9, 1915. the patient was unconscious and could not be aroused and had all signs of terminal meningitis. Finally, the family and also the doctors gave permission: "Do your old operation, she is going to die any way," is what they said.
Operation.-Preliminary lumbar puncture showed a moderately cloudy fluid (three hundred cells) with a pressure of twenty degrees Strauss instrument. The usual radical operation without cutting a flap was done, and this was immediately followed by a Jansen-Neumann operation upon the labyrinth. The dura was incised at the internal auditory orifice. The sinus was situated very far forward, and made the latter phase of the operation somewhat difficult. The patient was returned to the ward, and by the next morning, May 10th, was semiconscious at intervals, and by the 18th of May was conscious and rational. A lumbar puncture was done twice on May 10th removing twenty-five cubic centimeters of fluid each time. On May 11th, thirty cubic centimeters of fluid was removed; on May 12th, thirty cubic centimeters, and on~1ay 13th, thirty cubic centimeters. Pressure of the spinal fluid varied between sixteen and thirty degrees, the cloudiness gradually disappearing from the fluid. The cerebrospinal fluid drained considerably through the mastoid wound for the first few days. By the 3d of June she was in very good shape, having regained full control of her sphincters. The quantity of urine gradually increased until the usual normal amount was passed. A plastic closure was done, and by the 1st of October there was complete epidermization of the radical cavity. The patient was able to walk alone by the 15th of July, using a cane, but there was a slight staggering gait. This completely disappeared. She has a facial paralysis on the operated side. The writer has known of another similar case.
1t is not to be expected that recovery will take place in the large proportion of cases, but the fact that the meningeal infection may occasionally be more or less localized offers sufficient encouragement to warrant this attempt to save life. In these desperate cases no half-way measures are permissible, and the Neumann operation, wherein the bone is entirely removed, including the border of the internal auditory canal, together with drainage of the cerebellar spaces, is the ideal procedure.
In two cases out of the thirty-six the labyrinth symptoms resulted from traumatism at the hands of inexperienced operators while incising the drum membrane. Dr. J. H. Giintzer has reported one of these cases: On May 31, 1915, was called by the family physician to see M. K., male, thirty-one years old. Found the patient in bed lying on his left side. History of pain in right ear for two days; no discharge. Since the previous evening was unable to walk, felt dizzy and vomited. Examination of the right ear showed the membrana tympani slightly reddened, no bulging and a pinhead perforation about the center of the superior posterior quadrant with a droplet of serous red discharge exuding. The patient had a spontaneous horizontal nystagmus to the left and rotary on looking up; on attempting to rise, fell toward the right. Hearing was not impaired, no mastoid tenderness, no temperature, pulse 88. Diagnosis of labyrinthine irritation was made, but no assignable cause could be elicited. Calomel and sodium bromid were recommended, rather as placebo. This condition lasted ten days before the patient was able to leave the bed. At a subsequent office visit the patient confided that his family physician was called the evening before my first visit to the patient. The patient was told he had an abscess in his ear, and the doctor used an instrument to open it, when the patient at once became dizzy, nauseated, vomited, and was unable to walk.
The labyrinthine irritation was most likely due to disturbance of the foot of the stapes. Fortunately, the middle ear and labyrinth were not infected, there was no discharge, and the patient escaped the dire consequences that may have followed such an infection.
In the second case both hearing and vestibular functions were completely destroyed. Neither seemed to be of the purulent type, and it is probable that sufficient injury to the stapes was produced to cause either hemorrhage or serous exudate in the labyrinthine cavity.
It should be noted ,that in certain cases of chronic purulent otitis media, the patient complains of recurring attacks of vertigo. Here it will often be found, upon investigation, that such attacks occur just previous to the throwing off of large masses of cholesteatomatous material. These socalled paralabyrinthitis cases should invariably be subjected to the radical mastoid operation, in order to prevent further erosion of the labyrinthine capsule. In fact, in nearly all patients suffering from chronic purulent otitis media who have vertiginous attacks, without signs of involvement either of the auditory or static labyrinth, the radical mastoid operation should be done. This procedure is followed usually by a cessation of the symptoms. In the type known as the circumscribed labyrinthitis, where there are labyrinth symptoms with a normal rotation test, a positive caloric reaction and a positive fistul<e test, the radical mastoid operation should be done, but the intact membranous labyrinth should not be disturbed. In cases where the labyrinthine capsule is found to be more or less necrosed and sloughing, or where sequestra involving any portion of the labyrinth are found, the necrotic areas should be removed, but, so far as possible, the operator should avoid extending the procedure beyond the lines of demarcation; in other words, he should not go beyond the walled-off areas. Here a partial labyrinthine excavation is justifiable.
Finally, a word of caution, in performing the radical mastoid operation, is here ventured. It is a fact that in a considerable proportion of cases of fatal labyrinthitis reported the histories state that the labyrinth symptoms appeared soon after the performance of the radical mastoid operation. It is fair to assume that in many of these cases the labyrinth invasion results from careless operating, wherein the stapes is dislodged from its position in the pelvis of the oval window, the round window is entered, or the bony capsule is punctured by chisel or curette. These accidents are unjustifiable and should not occur, This paper has been written with the intent of provoking discussion and bringing to light the opinions and experiences of other observers, in the hope that we may more rapidly reach som~definite basis regarding the indications for surgical measures.
